This article examines the issue of the acceptance of technology across two cultures. To do this an extended technology acceptance model was tested in China and the US. Over one hundred participants, across both cultures, were surveyed as to their perceptions regarding technology acceptance. Cultural values were also measured for each group. Structural equation modeling was used to assess the research model. In general, the model explained a more than adequate amount of variance and achieved acceptable levels of significance. Differences across the two cultures were explained utilizing the cultural values of the participants. Implications for both research and practice were provided.
INTRODUCTION
In the increasingly global business environment, there is a growing need to utilize information technology (IT) to achieve efficiencies, coordination, and communication (Laudon and Laudon, 2006; Porter and Miller, 1985) . Business has become more international in today's society. Clearly cultural differences between countries may have an impact on the effectiveness and efficiency of IT deployment across national boundaries. Research can provide valuable insight into the nature of processes, obstacles, and opportunities present in cross-cultural IT environments and can enhance our understanding of the cultural factors relevant to the adoption and use of information technology. Technology acceptance and usage across cultures is a crucial factor for deriving IT benefits in multinational and transnational organizations.
RESEARCH OBJECTIVES
The intention of this article is to examine differences in the acceptance of technology across two cultures, that of China and the US. Cultural values will be used to provide an explanation these differences. The general research question is: How does national culture influence the adoption and use of an information technology? Specifically, this paper reviews the existing technology acceptance literature to extend the technology acceptance model (TAM) (Davis, 1989) by adding subjective norms. TAM was chosen as the basic model since it is a widely accepted yet parsimonious and robust model of technology acceptance. This model is then tested in the two cultures of interest. Next, based on cross-cultural research literature, Hofstede's (1984) widely cited dimensions of national culture are utilized to explain the results of the model testing. Implications for research and practice are then put forward as well as limitations and directions for future research.
LITERATURE REVIEW
Although the acceptance of technology has been a key component of information technology research and culture has been extensively studied in the anthropology and management disciplines little has been done to integrate these two areas. Additionally, culture's influence in the acceptance and use of technology, in the context of Asia, has not been comprehensively examined. This review will explain the current models of technology acceptance, provide an overview of how national culture is conceptualized, and look at the extant studies of technology acceptance that focused on Asia.
Technology Acceptance Models
A number of behavioural models have been utilized to study the acceptance of technology. (e.g. the Theory of Reasoned Action (TRA) (Ajzen and Fishbein, 1980) , the Theory of Planned Behavior (TPB) (Ajzen, 1991) , the Technology Acceptance Model (TAM) (Davis, 1986) , and the Unified Theory of Acceptance and Use of Technology (Venkatesh et al, 2003) ). These theories contain a number of similar constructs which are shown in Table 1a . An explanation of the relationships between the constructs of each model is shown in Table 1b .
TRA (Ajzen and Fishbein, 1980) TPB (Ajzen, 1985) TAM UTAUT (Venkatesh et al, 2003) Perceived Usefulness "the prospective user's subjective probability that using a specific application will increase his or her job performance within an organizational context" (p. 985).
Performance Expectancy "the degree to which an individual believes that using the system will help him or her to attain gains in job performance" [p. 447] . This construct incorporates perceived usefulness, "extrinsic motivation" from motivational theory, "relative advantage" from innovation diffusion theory, and "outcome expectations" from social cognitive theory.
Perceived Ease of
Effort Expectancy "the degree of Use "the degree to which the prospective user expects the target system to be free of effort" (Davis et. Al., 1989, p. 985 Of these models, Davis's TAM is arguably the most widely accepted yet parsimonious model of the phenomenon. It has been shown that it has equal predictive power to TRA and TPB, yet it is the most economical of the three (Taylor and Todd, 1995, Mathieson, 1991) . Venkatesh et al's. (2003) UTAUT incorporates the constructs from TAM and has received widespread support but was unfortunately not published at the time of the data collection. The model tested in this paper examines four constructs that have been well accepted in previous technology acceptance studies (perceived usefulness, perceived ease of use, subjective norms, and behavioral intention to use). All of these constructs, however, are incorporated into the constructs of UTAUT.
Although attitude was initially included in TAM (Davis, 1986 , Davis, et. al., 1989 recent conceptualizations have tended to omit this construct. In keeping with past research we posit that perceived usefulness, perceived ease of use, and subjective norms influence behavioral intention to use and that perceived ease of use influences perceived usefulness. The hypotheses relating to perceived ease of use and perceived usefulness have been studied by a number of TAM researchers (please see Venkatesh, et. al., 2003 for a review). However, TAM in its initial form did not include subjective norms which are a major variable in the theory of reasoned action (TRA) (Ajzen and Fishbein, 1980) , the theory of planned behavior (TPB) (Ajzen, 1991) , TAM2 (Venkatesh and Davis, 2000) , and UTAUT (Venkatesh et al., 2003) . Subjective norms have been examined in a number of studies focusing on the acceptance of technology (Karahanna and Straub, 1999; Taylor and Todd, 1995; Thompson et al., 1991; Venkatesh and Davis, 2000; Venkatesh and Morris, 2000; Venkatesh et al., 2003) .
Hypotheses are as follows and the research model is shown in Figure 1 .
• Hypothesis 1: Perceived usefulness positively influences an individual's behavioral intention to use a technology. In addition to a basic technology acceptance model this article intends to examine its impact across two cultures, China and the US. Hence a brief review of culture and how it is measured along with some specifics as to how these issues apply in an Asian context follow.
National Culture
Researchers have defined culture in different ways. Most definitions boil down to culture being a common set of characteristics shared by a group of people. In anthropology, for instance, "Culture consists of patterned ways of thinking, feeling and reacting, acquired and transmitted mainly by symbols, constituting the distinctive achievement of human groups, including their embodiments in artifacts; the essential core of culture consists of traditional (i.e., historically derived and selected) ideas and especially their attached values" (Kroeber and Kluckhohn, 1952, p. 86 ). Hofstede defined culture as "the collective programming of the mind which distinguishes the members of one human group from another" (1980, p. 260) . For a more through review of cultural definitions please see Straub et al. (2002) . In this study we employ Hofstede's (1980) definition since it has been widely cited and used in many cross-cultural studies. In addition to an overall definition of culture research in this area is often done though the use of a set of bounded cultural constructs, such as dimensions. The use of dimensions allows researchers to better measure and examine culture. Hofstede (1980) proposed a widely cited set of national cultural dimensions. He defined the following four dimensions: Individualism/collectivism, power distance, uncertainty avoidance and masculinity/femininity. These four dimensions are shown in Table 2 below.
Individualism/Collectivism
"societies in which the interests of the individual prevail over the interests of the group" versus "societies in which the interests of the group prevail over the interest of the individual" (Hofstede, 1991, p. 50) . Power Distance "The extent to which the less powerful members of institutions and organizations within a country expect and accept that power is distributed unequally (Hofstede, 2001, p. 98) .
Uncertainty Avoidance
"the extent to which the members of a culture feel threatened by uncertain or unknown situations" (Hofstede 1991, p. 113) .
Masculinity/Femininity
"Masculinity stands for a society in which social gender roles are clearly distinct… Femininity stands for a society in which social gender roles overlap (Hofstede, 2001, p. 297) . This study examined the above cultural dimensions on the research model across two cultures, that of China and the US. In particular, the model was tested separately in both cultures. Participant's scores on each of the cultural dimensions were then utilized to explain differences across the results. Unlike many previous studies that simply reused Hofstede's country scores that were initially published in the 1980s, and were based on research done considerably earlier, the participants of this study were surveyed as to their perceptions of national culture.
Technology Acceptance and the Asian Culture
The previous section discussed some of the dominant definitions and measures of culture that are used in cross-cultural research. This section will review the Asian cross-cultural research that has been done relating to the area of technology acceptance. Unfortunately there has been little direct research linking the field of technology acceptance and national culture. What little research there is will be discussed followed by a review of Asian cross-cultural research in the in the broader area of information technology.
The sole major study of technology acceptance in Asia was by Rose and Straub (1998) who examined technology acceptance in five Arab cultures, three of which were technically in Asia (Jordan, Saudi Arabia, and Lebanon), the other two (Egypt and the Sudan) in Africa. The authors examined the following TAM relationships: Perceptions of ease of use and perceptions of usefulness were posited to influence actual usage and perceptions of usefulness to mediate the effect of perceptions of ease of use on actual usage. The authors found support for all three hypotheses and suggested that TAM is supported in the Arab world. Their findings were consistent with the majority of TAM findings in the US. No cultural dimensions were measured and no direct comparisons were made between different cultures.
In addition to the above study a number of studies that were tangentially related to the area of technology acceptance are shown in Appendix I. The appendix shows the authors of the study, the year, and the countries/regions studied.
METHOD
Data were collected using student subjects at a large university in the southeast of the US. Foreign students from China were contacted at an international student orientation during the first week of their first semester in attendance. A random sample of US nationals was also contacted. This method ensured sufficient variance in the dimensions of culture and that the perceptions of the foreign nationals were collected soon after they left their home country and before having spent any considerable amount of time in the US.
Data were collected using surveys. Validated scales from Davis (1989) were used to measure perceived ease of use, perceived usefulness, and behavioral intention to use. Individualism/collectivism, uncertainty avoidance, power distance, and masculinity/femininity were assessed using scales derived from Hofstede (1980) and Dorfman and Howell (1988) . Subjective norms were measured using TRA guidelines (Fishbein and Ajzen, 1975 ) measuring both normative beliefs, i.e., an individual's beliefs of what relevant others expect the him or her to do with respect to using PCs, as well as his or her motivation to comply with these. The referent groups used to measure subjective norms were family, friends, and classmates. As per TRA, normative beliefs for each referent were multiplied with the respondent's motivation to comply with those referents to derive a single score for each referent group. Behavioral intention to use focused on the participant's intention to use personal computers (a technology that was common to all participants). The survey instrument went through two rounds of pilot testing. The technology acceptance and subjective norms constructs were found to have acceptable psychometric properties. The culture constructs were initially found to be somewhat problematic in terms of cross-loadings and low reliabilities. These items were refined for the final instrument. Appendix II shows the final items used in the study. A total of 101 individuals participated in the study (29 Chinese and 82 Americans). Due to the nature of the data collection a response rate was unable to be precisely calculated. However, this study was part of a larger research program with a response rate of 24%.
It should be noted that data was collected on the four constructs of the research model (perceptions of usefulness, perceptions of ease of use, subjective norms, and behavioral intention to use) as well as on the four dimensions of culture (individualism/collectivism, power distance, uncertainty avoidance, and masculinity/femininity). The cultural data will be used to provide an explanation for differences observed across cultures but will not be directly incorporated into the research model due to sample size considerations.
DATA ANALYSIS

Validity and Reliability Assessment
The total sample was split into two groups (Chinese and US) and analysed separately. PLS was used to assess the discriminant validity and internal consistency (reliability) of the constructs in the research model. Although only the technology acceptance constructs of perceived usefulness, perceived ease of use, subjective norms, and behavioral intention to use were directly incorporated into the research model reliability and validity were also established for the cultural dimensions as they were utilized to provide an explanation of the results.
Confirmatory factor analysis results for the final items are presented in Tables 3a (Chinese) and 3b (US). Item loadings greater than .70 are considered acceptable (Fornell and Larker, 1981) . As can be seen the scales mostly meet this guideline with the exception of PU1 (Chinese sample) and SN1 (US sample). Since these items did not cross-load, were above the cut off in one of the two studies, and were fairly close to the .70 cut-off it was decided to retain them in the analysis. To assess discriminant validity two additional criteria need to be met (Chin, 1988) . First, indicators should load more strongly on their corresponding construct than on other constructs in the model. Looking at Table 3a (Chinese sample) and Table 3b (US sample) we can see that the loadings of items on their respective constructs are higher than the cross-loadings of the items on other constructs. Second, the square root of the average variance extracted (AVE) (leading diagonal in Tables 4a and 4b ) should be larger than the inter-construct correlations (implying that all constructs share more variance with their indicators than with other constructs). Since both criteria were met we concluded that the constructs exhibited adequate discriminant validity across both samples. Finally, to assess the reliability of the scales internal composite reliabilities (ICRs) were calculated. As shown in Tables 4a and 4b , these range from .797 to .930 and are above the .70 recommended level (Fornell and Larcker, 1981) . Taken together these results suggest that the scales used in the study exhibited adequate psychometric properties. It should be noted that due to issues of crossloading uncertainty avoidance had to be measured with a single item scale and hence no measure of discriminant validity or reliability can be calculated. Table 5 presents the descriptive statistics of both the Chinese and US samples. The demographics are, in general, consistent with those of the university. The average age of university students is fairly similar to that of the sample since it included students in the bachelor's, master's, and doctoral programs. The number of years of computer use did vary when comparing the Chinese sample to that of the US. However, it was not surprising that students from the US had considerably more computer experience than their Chinese counterparts. The gender split was approximately that of the university as a whole (44.4% male, 55.6% female). It should also be noted that the Chinese had a considerably wider variability in years of computer use. Finally, it should be observed that both samples came from a well-distributed cross-section of majors and colleges. 
Constructs
MODEL TESTING
PLS was also used to test the research model. PLS is a latent structural equation modeling technique that uses a component-based approach to estimation. Because of this approach, it places minimal demands on sample size and residual distributions (Lohmoller, 1989; Fornell and Bookstein, 1982; Chin, 1988) .
Loadings of measures of each construct can be interpreted as loadings in a principal component factor analysis. Path coefficients are interpreted as standardized beta coefficients in a regression analysis. The path coefficients and explained variances for the model are shown in Figures 2a and  2b . The significance of the path coefficients was determined using the T-statistic calculated with the bootstrapping technique. All constructs were modeled as reflective. Since a holistic approach to scale validation was taken, the loadings of the items are those presented in Tables 4a and 4b . Because PLS breaks models down into segments, the sample size needs to meet the demands of the most complex regression in the model. Accordingly, the sample size needs to be either seven-to-ten times the greatest number of indicators in any construct, or seven-to-ten times the greatest number of antecedents to a construct (Chin, 1998) . With 29 Chinese and 82 US respondents and a maximum of 4 indicators per construct and 3 antecedents per construct the Chinese and US samples meets both the guidelines for using PLS (4*7=28).
RESULTS
As can be seen from Figures 2a and 2b a number of relationships were supported. Although generally significant, the TAM model showed some interesting differences when compared across the two samples. In both China and the US perceptions of ease of use significantly affected perceptions of usefulness and behavioral intention to use. However, in the Chinese sample the relationship between perceptions of usefulness and behavioral intention to use was not significant while the relationship between subjective norms and behavioral intention to use was. The opposite held true with respect to the US sample. A more than adequate amount of variance in the dependent variable (behavioral intention to use) was explained by the determinants (r 2 = .610 for the Chinese sample and r 2 = .419 for the US sample). Perceived ease of use also explained a reasonable amount of variance of perceived usefulness.
As noted earlier this article will utilize the data collected on the participant's cultural values to provide an explanation for the differences observed across to two samples. In addition to establishing validity and reliability for the cultural dimensions scores were also calculated (by summing and averaging) for each dimension in both samples. These scores are shown below in Table 6 . Additionally t-tests were conducted to determine if there was a significant difference between the two samples for each of the dimensions. As can also be seen in Table 6 there were no significant differences between the scores of the Chinese and US respondents in terms of uncertainty avoidance and power distance. However, the Chinese were significantly more collectivistic and masculine than their US counterparts. hese results would, to some extent help explain the differences across the two models. One of the he second major difference in the two models deals with the influence of perceived ease of use on final difference between the two models concerns the relationship between perceived usefulness T major differences in the models was in the relationship between subjective norms and behavioral intention to use. In the Chinese sample this relationship was significant, while in the US sample it was not. Since the Chinese are more collectivistic it is not surprising that the influence of salient others such as family friends and classmates would be stronger.
China
T behavioral intention to use. This relationship was significant only in the US sample. It can be argued that cultures that are more feminine will be more concerned with the ease of use of a technology.
As defined by Davis, perceived ease of use is "the degree to which the prospective user expects the target system to be free of effort" (Davis et. al., 1989, p. 985) . The idea of effort-free use or effortlessness in a technology is less concerned with instrumental goals. If a technology requires less effort to use it might be more widely used because it is pleasant to work with and results in less frustration. Masculinity/femininity values concern the extent of emphasis on work goals and assertiveness, as opposed to personal goals and nurturing. Hofstede (1984) sees personal goals as having a greater emphasis on cooperation, employment security, a friendly atmosphere, an environment where work is less central, and where achievement is defined in terms of human contacts. Hofstede (1984) defines work goals to include an emphasis on earnings, recognition, advancement, challenge, greater work centrality, and achievement defined in terms of wealth.
Cultures that are less masculine might be more concerned with perceived ease of use which places less emphasis on instrumental goals and more on quality of life.
A and behavioral intention to use. In the Chinese sample this relationship was non-significant while in the US sample it was significant. Given the argument in the previous paragraph the opposite would hold true. In a more masculine culture, such as that of China, it would be expected that perceptions of a technology's usefulness would be more significant than in a less masculine culture, such as that of the US. Unfortunately the exact opposite occurred in this study. These contrary results, while interesting, are not readily explained by differences in cultural values. It is possible that some other, unmeasured, construct is impacting this relationship such that it overwhelms the effect of masculinity/femininity. Potential candidates for this inhibitor could be computer self-efficacy, quality of life, or perceived behavioral control factors such as accessibility or cost. One other possible explanation is that individual beliefs such as perceived usefulness and perceived ease of use are less important in a collectivistic culture. Additional research is needed to explore this issue.
LIMITATIONS AND FUTURE DIRECTIONS
Although the findings of this study, and our conclusion that some of the differences in the acceptance of technology across cultures can be attributed to differences in individualism/collectivism and masculinity/femininity in the samples, represent an increase in our knowledge the study does not directly measure the influence of the various dimensions of culture on perceptions of usefulness, perceptions of ease of use, and subjective norms. Given the size of our sample and the number of paths necessary results from such a model could be potentially spurious as this would be beyond the heuristic of the analysis method. However, in the interest of exploratory research results from this model are presented as Appendix III, but care should be taken when examining the paths and attributing significance to the sample. Future studies should be conducted with a larger sample to allow direct measurement of the impact of cultural values on technology acceptance.
Sample size can also be seen as an indicator of another limitation. With only twenty-nine Chinese participants it is possible that this small sample could be responsible for some of the non-significant relationships observed. However, this does not detract form the significant relationships that were found.
The use of student subjects can sometimes be problematic in terms of students not being representative of their populations due to higher levels of education, and in the case of foreign students studying in the US, having a more international outlook. It should be noted, however, that the subjects of this study came from a wide variety of programs (undergraduate, graduate, and doctoral) and academic backgrounds (15+ major programs of study). This increase in variability combined with research that has shown that students and workers have essentially the same values and beliefs (Voich, 1995) should alleviate some of the concerns regarding student subjects.
IMPLICATIONS FOR RESEARCH AND PRACTICE
As noted previously there have been very few studies that examined both technology acceptance and national culture and hence very little work has been done to integrate these two topics. This study examined these two areas and focused on the particular culture of China. This integration is particularly relevant given the international proliferation of the internet and other information technologies as well as the rise in the globalization of business in general and the increase of multinational teams operating at a single site as well as dispersed across several time zones, countries, or continents.
TAM has generally been seen as a parsimonious and well-accepted model that predicts acceptance of an information technology. TAM has mostly been tested (as well as developed) within the US. This study added subjective norms to TAM which enhances its use in settings involving cultures other than that of the US, where the influence of salient others might be more pronounced, and allows for the assessment of the technology acceptance model across multiple cultures.
Results from this study also have some direct managerial implications. In general this study has shown that national culture affects the acceptance and use of information technologies. Although managers with experience in multiple national cultures may understand this implicitly, all managers should recognize the cultural aspects of technology acceptance. This awareness may affect how a manager chooses to handle the planning, design, introduction, and implementation of new technologies. 
